The generalized differential quadrature (GDQ) method is used to obtain the computational results of two-layer cross-ply laminated shell under rapid uniform heat induced vibration. In the thermally insulated vibration analyses of a laminated shell, the sudden uniform heat input over its lower surface only and temperature load is linear of axial coordinate. The GDQ method provides a method for calculating the time response of axial, circumferential and normal displacements.
INTRODUCTION
When a multilayered shell is used in thermally insulated vibration problem, there is a normal flow of heat through the thickness direction of the shell structure. In 1974, Jadeja and Loo made the heat induced vibration study of a rectangular plate under sinusoidal heating loads [1] . In 1981, Chung had studied the free vibration problem of circular cylindrical shells [2] . In 1988, Bert, Jang and Striz had used the generalized differential quadrature (GDQ) method to study free vibration of the structure components [3] . In 1997, Shu and Du used the GDQ method to make the research of clamped and simply supported boundary conditions of beams and plates under free vibration [4] . In 1998, Hua and Lam used the GDQ method to study the frequency characteristics of a thin rotating cylindrical shell [5] . In 2000 and 2003, Hong and Jane used the numerical GDQ method to study the thermal bending and thermal vibration of laminated plates, respectively [6] [7] [8] . In 1973, Dym made the research for the Vibrations of Circular Cylinders [9] .
In 2006, Yilbas and Kalyon made the analytical research of heating and cooling with laser for multilayer assembly. They found that the temperature rises rapidly in the heating cycle, but temperature decay is gradual in the cooling cycle for the two-layer steel and copper assembly [10] . In 2006, Maki, Ishiguro, Mori and Makino present the experimental results and studied the thermo-mechanical treatment by using the resistance heating for aluminum alloy sheets [11] . In 2004, Huang and Tan made the finite element research of both external moment and heating on the thermally restrained steel columns. They studied the effects of both rapid and slow heating for the columns [12] . In 1957, Boley and Barber [13] and in 1958 Brull [14] , they made the rapid heating dynamic response studies for the beams and plates. In 2007, Hong made the study about thermal vibration of magnetostrictive material in laminated plates with the GDQ method. The time responses of center displacement and stresses with and without velocity control have been obtained, respectively [15] . Recently, there are seldom studies about the thermal vibration of multilayer shell in open literature or commercial software. In this paper, we study the thermally induced vibration of a laminated shell with two edges clamped condition under rapid heating loads. The GDQ method is used to obtain some numerical time response displacements.
DYNAMIC EQUILIBRIUM DIFFERENTIAL EQUATIONS
We consider a thin generally orthotropic multilayered shell under vibration and thermal effect, the thermoelastic stress-strain relationship of the th k layer including thermal strain can be given as in the equations of [16, 17] . From the Love's theory for thin multilayered shell under the pulsating axial load a N , the thermally dynamic equilibrium differential equations for a stress field in the th k layer can be expressed as in the forms of [5, 16] . Considering the behaviors of a multilayered shell constructed of specially orthotropic layers, we can rewritten the following equilibrium differential matrix equations in terms of displacement components v u, and w [16] (   16  12   2   2 11 (   26  22   2   2 12 
DYNAMIC DISCRETIZED EQUATIONS
The GDQ method can be represented for example, the The following displacement components for the vibration case are used:
where (rad/sec) is the natural circular frequency and n is an integer for the circumferential wave number of the multilayered shell.
The following non-dimensional parameters are introduced:
where L is the length of shell. 
laminated shell under temperature loading, we applying onedimensional GDQ method to discretize the equilibrium differential equation (1) , then the dynamic discretized equations can be rewritten in matrix form as follows [16] : 
The elements of 9 
COMPUTATIONAL RESULTS
We use the following coordinate for the grid point of the GDQ method:
The convergence studies of the frequency parameter * f have been made by the GDQ method [16] and made in series solution of Chung method [2] . In the case of rapid heating induced vibration of an insulated two-layer shell, the material properties of cross-ply ( 90 / 0 ) laminated shell is considered as follows:
Inner layer: 
CONCLUSIONS
In the study of the rapid heating induced vibration of an insulated two-layer shell, the computational GDQ method 
